Introduction In studies on cat superior cervical ganglion, Ba has been shown to be an effective substitute for Ca in supporting the release of acetylcholine (ACh) by nerve impulses when transmitter output was measured by bioassay of the perfusion fluid (see e.g. Douglas, Lywood & Straub, 1961) . These results appear somewhat contradictory to the few reports in the electrophysiological literature which suggest that Ba is an extremely poor substitute for Ca in supporting the evoked release of ACh. For example, the results of Miledi (1966) and Blioch, Glagoleva, Liberman & Nenashev (1968) with frog motor nerve terminals suggest that end-plate potentials (e.p.ps) are only occasionally detectable in Ba solutions, and when produced involve the release of a very small fraction of the quantal output normally observed in Ca solutions. Several reviewers (Hubbard, 1973; Ginsborg & Jenkinson, 1976) have in fact suggested that these small e.p.ps reflect the transient displacement of membrane Ca by Ba (Laskowski & Thies, 1972) (1-10 gg/ml) and tubocurarine chloride (2.5,g/ml)
were used in some experiments. Solutions were changed by a roller pump (for protocol see Silinsky, 1974) . The responses to supramaximal nerve stimulation were recorded intracellularly by conventional methods (Fatt & Katz, 1951) . For focal recording of nerve terminal action potentials and e.p.ps, end-plate regions were localized by recording miniature end-plate potentials (m.e.p.ps) extracellularly (Hubbard & Schmidt, 1963 Laskowski & Thies, 1972 (Braun, Schmidt & Zimmermann, 1966; Miledi & 2ms Thies, 1971; Hurlbut, Longnecker & Mauro, 1971 ). In the experiment illustrated in Figure lb, (Sacchi & Perri, 1973; McLachlan, 1975 
